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The vesults of the study on galactic wodistion hazards mentioned in the
preceding Progress Reporis (No 13 and 16) are presenied in fwo joint NAEA-
NAMI Reszarch Reporis:

NAMI-982, distvibuted in Jonuary 1967, A Note on the Galactic
Radiation Exposure in Gecmagnstically Unprotected Regions of

Spuce;

NAMI-987, in print, to be distributed in Mid-March, Linear
Energy Transfer Spectra and Dose Equivalents of Gulactic
Radiation Exposure in Space.

The analysis of the rem dose equivalents raises again the old queshon of m‘:
to fraat the Bragg peaks of heavy nuclei terminoiing in tissue (so-colled & ,
hits), After the RBE Commitiee of the ICRP has stated cleorly that for this o
galactic exposure "the concept of radiation dose itself fails" and consequasn
"the RBE concept is inopplicable, " the approach of applying exiremely high, Lot
entirely arbitrary RBE factors to the thindown fraction of the galoctic dose, «s
some Russian authors do, would not seem a very sotisfoctory solution., Paeticulasy
in view of the fact that galactic radiation represents ¢ typical low-dose iz !
term exposure, it is uniikely that the “micrebeam” effects of hesvy nuclei shince
hits in the various tissues of the body can be fully assessed with one conciss desiivr
unit whatever its definition. We feel that for o complete dosimetric analysis of
galactic radiation this radiobiologically of preseni entirely unresolved fraction of
the exposure should be carried as a separcte item in the account of the various ¢
components listed with its physical characteristics miher than as a rem dose
equivalent of any kind.

As far as the transition in shielding material is conceened, the "microbec::”
fraction of the galactic exposure shows a basically different fype of build-ug o3
compared to ordinary high energy nucleons. In fact, the term “build-up” seems
rather inappropriate and misleading because there is actually no production of
secondarles in nuclear collisions involved, but the increase of thindown hits v/
incseasing shield thickness is strictly due to the primary heavy nucleil them:
resulting from the particular speciral configuration of galectic radiction.

Work at the present time is directed toward o clorificotion of the guonitziiv.
relotlonships governing the transition of thindown his as they would follow fru
the latest information on the primary golactic spectrum during eolar moximum o7
minimum. Since thindown hits are contvibuted by the low energy end of the
specitum, the flux dofo on galactic radiction ot solor minimum coliected durin:
1964/65 ave of speciol interest and can be expecied o modify (i.e., upgrde
sizesbly) the oldsr data on thindown hit frequencies which this author publichac
the mid=fiftics when the configuration of the low enssyy end of ihe spectrum wa
only vaguely known by exirapolation.




The analysis is planned in three phases: 1). Re=check of the existing daic on
the Range/Energy and LET/Energy relationships for heavy nuclei in the low energy
secticn below the Bragg peak with the objective of an accurate analysis of the
transiiion curve for thindown hits. 2). Mentificetion of the interval in e spectrum
of the incident radiation coniributing thindown hits for the purpose of a critical
comparison of the spectial data of various experimenters and their respective
accuracies in the spectial region in question. 3). Aralysis of the transition curves
themsslves for rapresentative types of heavy nuclei with special emphasis on shiaid
thicknasses optimization for biological experimentation with heavy auclei thindowns.

Except for data on the spectral configuration of the incident radiation at solar
maximum ond minimum, tabulations from earlier phases of Project R-75 cannot be
utilized for this porticular problem.. Good data exist in the liferature only to a
limited degree and only on nuclei of the Z-class < 10, These latter data are not of
much help since main interest from a radiobiological siandpoint centers on ruclel ot
the upper end of the Z-scale (Ca, Z = 20; Fe, Z = 26). For these reasons, program=
ming of the computations will be more time consuming. Results of the investigation
should be available in four to six months.



